Purpose: This study was conducted to identify the effects of depression on the survival of patients with cancer over a 10 year period. Methods: A retrospective review was conducted to examine survival of 218 patients with stomach, colorectal and breast cancer, who had been treated for cancer from 2002 to 2011. Depression was assessed by using the Symptom Check List-90 Revision in 2002, and hope, fighting spirit and other potential confounders were also measured to control for their effects on the association between depression and the survival time. Data on survival were collected from the Statistics Korea and also from medical record in 2011. Kaplan-Meier survival analysis and Cox proportional hazard regression model were used to examine if depression affected survival. Results: The total number of death was 106, and the non-survivors scored higher on depression than survivors. Depression was found to be one of the influencing factors on survival from cancer. Conclusion: Depression was significantly associated with the increased risk of death in cancer patients. Further research is needed to identify in details which type of emotional interventions can extend the survival time of cancer patients in depression. This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
INTRODUCTION
Cancer is one of the leading causes of all deaths worldwide, and it accounted for approximately 28 .2% of all deaths in Korea in 2013. 1) As of 2013 alone, the number of cancer patients was estimated at over 240,000, which has doubled in the past decade since 2003.
1) The predictors of death for patients with cancer were related to various factors such as tumor biology, cancer treatment. lifestyle factors, and depression. [2] [3] [4] [5] Patients with cancer experience a diversity of negative feelings caused by physical pain, frequent hospitalization and rehospitalization for treatment for cancer, financial burden of medical cost, feelings of hopelessness and isolation from normal social relationships, and fear of death. 6, 7) Depression is one of the major complications of cancer. 8) As much as 38% of cancer patients showed major depressive disorders, 9) and the cooccurrence of cancer and depression had a double-faced relationship in the progression of cancer. 10, 11) There is mounting evidence that co-morbid depression predicts shorter survival in patients with cancer. 4, 5) However, these studies were conducted in western countries, 12) there was no study with longitudinal data to identify effects of depression on survival of Korean patients with cancer who have different psychosocial responses about disease. In Korea, the 1 st and 2 nd ranking of cancer prevalence were stomach and colorectal cancer in male population and thyroid and breast cancer in female population. 13) Therefore, it needs to compare depression and survival in patients with the high prevalent cancers in Korea, excluding thyroid cancer, which is relatively mild. Through this study, we would provide useful data on the longitudinal effect of depression on prognosis in patients with stomach, colorectal, and breast cancer in Korea and on the importance of emotional intervention for those who are suffering from cancer-related depression. In addition, since psycho-social variables such as hope and fighting spirit contributed to decreasing depression and increasing survival in patients with cancer, 14, 15) hope and fighting spirit were also included in the questionnaire to identify their confounding effects on the relationship between depressive symptoms and survival time. 
Participants
Participants in this study included patients who were diagnosed with, and had surgery for cancer of the stomach, colorectum, and breast from a cancer center at a university hospital in Korea. As many as 223 patients analyzed in the previous studies [16] [17] [18] were included in this study, but 5 patients were excluded from final analysis because the results of the death data of them were not found, totalling 218 participants for this study.
Study instruments
A questionnaire used in this study included demographic characteristics (age, gender, education, and occupation), clinical characteristics (type and stage of cancer at diagnosis, recurrence of cancer, tumor size, and adjuvant therapy), and psycho-spiritual variables (hope, fighting spirit and depression). The explanation of the instrument for depression, hope and fighting spirit was in the previous study. 16) Only whether the death and survival time were included in this study. Table 2 presents the result of cox proportional hazard regression analysis. The results showed that gender, age, and cancer type did not affect on survival. However, the mortality in patients at stage 4, patients who had the recurrence or metastasis, and patients who had taken adjuvant therapies were higher than those who did not.
Data analysis

RESULTS
Demographic, clinical and psychosocial characteristics
Influence of Depression on survival in patients with cancer
The participants who scored higher on depression (HR 1.03, 95%
CI =1.01~1.06, p =.008) appeared to have 1.03 times higher mortality than their counterparts controlling covariates (Table2).
Kaplan-Meier analysis revealed that time to death was longer in pa- imately half of the patients, or 51.4% of them, survived from cancer.
As a result, depression appeared to affect survival from cancer after other confounding variables were controlled. The reason why the psychospiritual variables controlled was that fighting spirit was most commonly used adjustment response, 15) and hope was related to decrease in depression 19) when people were suffering from loss and uncertainty.
Depression has been known as one of the most devastating mental problems in cancer patients, which not only contributes to the progression of cancer to a more advanced stage, but also makes the disease condition worsened directly or indirectly. 12) When other variables were controlled, the patients at stage 4 cancer, those having cancer recurred or metastatic, and those with a high level of depression had shorter survival from cancer. This result was supported by other studies, showing that as the course of the disease in cancer patients progressed to a more advanced stage, the consequences of chronic stress caused by prolonged physical ailments and pain contributed to the physiological change in the immune system, which, in turn, increased the negative psychological state such as depression. 9) This study result could also be elucidated in the same context with another study, 20) showing that the more advanced the stages of breast cancer and the longer the period of depression, the higher the mortality rate for breast cancer.
However, though depression affected mortality, the hazard ratio of mortality in this study showed very low (HR=1.03), compared to other study. 20) Mol et al's study 21) used only 7 items of the Hospital Anxiety and Depression Scale to measure depression. Although the hazard ratio of mortality was 2.07 in their study when they entered depression as a dichotomous variable in analysis, such as those who were diagnosed as being depressed or not, the hazard ratio of mortality was 1.12 when they entered depression as a continuous variable into analysis, which is consistent with the result of this study.
In this study, the differences between the survival rates and the levels of depression (low versus high) were estimated about 17% from the time of 30 months since the diagnosis of cancer. Patients with cancer suffer from a wide range of physical and psychological symptoms. Since depression occurs in association with the co-existing symptoms of fatigue, weakness, and pain, 22) it is important for nurses to provide care for relieving depression to control these kind of symptom clusters. Accordingly, there must be preventive measures that should be taken into consideration by health care providers to assess the intensity of depression and to prevent depression from being exacerbated. Depression in cancer patients was caused either by physical conditions 7, 23, 24) or behavioral patterns related to non-compliance with treatment regimens for cancer, 25, 26) both of which led to more depression and more serious progression of cancer. Therefore, there must be an educational approach to stop the vicious circle among physical conditions, behavioral non-compliance, and depression, 7) and enhance motivation of patients with cancer for treatment regimens by improving a therapeutic relationship with health care providers more effectively. 27) For cancer patients, cancer can be taken as a matter of life and death, but a more important issue remains how to best maintain quality of life as long as they struggle against the life-threatening disease. Therefore, based on the result 28) that a sense of self-esteem and a feeling of hope acted as mediating factors to decrease depression, educational programs that can improve positive and healthy emotional feelings of their own worths as well as hope for best should be developed with an urgent priority. In addition, a periodic assessment of emotional state in cancer patients is needed to detect psycho-social risk factors such as fighting spirit and hope for depression as early as possible.
The limitations of this study were as follows: First, in as much as any studies on human psychology suggesting statistical limitations, 29) this study carefully attempted to control some biological and psychosocial variables for analyzing cancer survival, but not all the potential confounders, which may affect the study results. Therefore, the findings of this study need to be carefully interpreted, because the study results may show a general direction of the association between depressive symp- toms and the survival time for the study patients. It can also be argued that the death observed in this study occurred by any other possible causes of death, not just by cancer, although such possibility is rare, in that all the study patients have been observed through the hospital record systems. Thus the generalizability of the study results may be limited to a certain degree. Nonetheless, through this study with a longitudinal review, the effect of depression on the cancer patients came to appear as significant and continuous as to lessen their survival time. It is our understanding that this study has also contributed to providing a better understanding of the importance of continuous follow-up care
for chronically ill patients with cancer.
CONCLUSION
Depression was found to be related to the shorter duration of survival after demographic, disease-related, and psychological variables were controlled. Based on these findings, this study suggests more compre- to cancer in more details. That examination will help to diversify the intervention strategies for cancer patients to prolong their survival time.
